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M. HISTORICAL

Tin Boone of  the eurliest MELLls  Known 10 gl . Fiie-
Tinding ol Uncient ORICCTs 1o which o dare Can be aseribed, Catpliod
with chemicgl andalysis of the object, Is at leust evidenee At e thater i

which we cull tin today was used long upo.

Application of tin was fairly well ii0wn by miany ancicnt poeple.

The prescription  in the "X" papyrus, 3rd century  ALCL conlirmed by
i

Revens and  Leemons

s contained dertailed Instructions for traking alloys

with copper and silver.

[ - : , .
Herodouts wWrote, about 440 B.C., of "the islands culled 1.
ceser

vassetrides,  from which weoare said to have our o', and Julins O

tour hundred years Jater m his report on Britain rederred 1o 1 pprocuction

ol tin.

From earliest times tin wdas used for the benefip brougha ar
other metals rather  (han <o inaterial of jrsell, The Very carly gue ol
tin  lar hardening COpper 1o get bronze woas YOUY thportant step in the
development  of  mankind. The later historians refer conveniently (o

"Bronze Age” i cultural development, which hos Deen Gtlained ot widely
diftering  thmes in dil lerent parts of the world. Brovze Gppears o Lo
began 1o displace copper e Lgypt about 3660 B, Another

allt icyil

atloy of oin is that with lead, coimmonly called solder,

- S 2
Phe extraction of rin s at least 5000 years old™, and it can be
expected  that g has, by 1now, reached anadvanced  sture ol evolution,

i which the processes arvived are close to the best,
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INTRODUCTION AND AIM OF T WORK

Fin s o SO, ductide,  corrosion Feststant and cuasily  solderabie
clemenr, It has o clean, atractive dppearance, pood  plasticigy, hapber

Whility 1o combine wWith  other  metals 1o torm allovs with DOt

Propertios, It has he abtlity  wo retain j1s OFIginad  appearance and e
NONTONIC N contact  with (vodstults, I view  of  rthese attibutes, it
I not SUrprising  that tin has  been used  for anany  conturies, O AT

wide pield of application in 1he houschold and in industry,

Over the lust fow decades rescarch and developiment has ded (o
the reduction of the cost ol tnned contuiners 1o meet Browing comipetition
fromi alternate  coated stecls,  dluminium, glass, paper und plastics, oy

well as 1o reduce the aHnount of i used because of i SCArciTy,

Today, the rapid  prowth of  (he clectrical Secrors of tdesary
and conswimer products hoe eant that tn and tin alioys are jore HLPOr tn T
Uran  ever, the rapid and wide adoption ol senuconduc tor devicesy g
e requitetnents several  other branches o indusary ol CHYITCCT iy

Physics  created  the demand  for dnetal wil, < Precueatly laph parin

L large arocuants.

Tin s one of ihe metads necded  for SCHLCONHUC IO 11 1y e
Wik Hine  which gre becoming mereasingly HHPOrtant an the 1ouees

clectronios, rosistors dind diclectrics for USC 1 e acToe irani . s T,
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In Egypt, cassetrite, the main ore of Uny s distribured t it terent
localities i the Eastern Desert of Epypt and Sinai. Arnong these Joculies
e, dgla, Abu Dabhal and Nuweibi. The  amounts ol CUASSCLITTE reseny
nothe  Eastern Desery e enough to o pive CONCEILrates  ecossary for
the production of about 40 tons per year of netallic 1n covering  an

IMportant part of the Egyptian annual need of  this HNPOrtant  meral.

Cassetrite concentrate  from Wadi Igla was delivered by the
Metallurgical Laboratories of the Egyptian Geological Survey  and Mining
Authority, Its analysis shows that it contains 52% tin, 7.5% I'T(\BO3 and

dbout 5% .SiOz, beside other amounts of minor impurities,

Batehes of 50 kg of this concentrate, rmixed with Coke,  ¥59%
Hixed carbon, and silica as u Hux were stnelted in g subrierged are furuce
in the Steel Laboratory, CMRDI. Different  conditions Were  examined
Including  the proporuons of coke and silica added, and granulation ol
the reduced mixture using molasses  and bentonite as binders. Stiiclting
took place a1t about 1356°C, with & recovery of tin Panging from 96-95%;,

depending on the experimental conditions.,

The crude tin produced could be refined either by & tire retining
process or an electrolytic process.  The main drawbeag ks of w1in Tire retining
process are  rs multistage charzcter, high labour expenditure and  Jow
dircet recovery.,  On the other hand, tin Cle(:tror'ciming usuadly  permirs
o eliminate almost 4] impurities  in  one stage, achieve o high direct

CXmraction and avoid complex retreatmoent of Ty types ol by-prodocts,
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Lllw'n\_)rclmm‘r; ol crude 1in, ohtained throogl Soelting o

Cansetrites, s the subject of our studies, Atter carelul BUTVCy
Uterature, i1 was concluded iy mnrensive IVestipations e

Heorder 1o opLinnise (e conditions necded 1o the vlu'trmclmin,\',

y!

ol

thie

Peedheof

[H 0y,

frams both Lejd aind - Glkaline baths, regarding  cuoreent Clhcieneies

quality  of  the Cathodic  deposits obtained. The  1nain LSpPects

studies Carried out include ;

() Tin electrodezposition from acid sulphate baths.

(2)  The cfieet of the other ciements present o crude (i,

crlc(_‘[rurolinmg Process in the acid ba.

3) Tin electrodeposition from aikatine stanna e baths.

Ul.

Of )

Dilterent  juctors allecting e forementicned  jren. N

b

the

thie

thie

clectrolyte bath COMPOSITIONS,  Tempera ture and o current dens o,

are investigated,

) The oliccr o OUEANIC additives, (zelatine, phenolsulpnonic i
and Fenaphthol), on the QUILLLY o1 carthodic ACpOite, Bl e
trom aeid baths.,

() Kinctios ol e Cathiodic i deposition fron ge i i e e g

(6)  The preconditions ol Lpodie dissoturion cebecily i i

baihs are also considered,
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LITERATURE SURYVYELEY
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CHAPTER |

LITEFRATURE SURVEY

.1 Electrodeposition of Tin

Ei(‘(‘trodopunklit'm of Tin wus ot Practice CNLCRSIVOlY Berore
the darte 1920, Tinoexists in (we valency fors and batl Divadent o

quadrivadent tin forms  are employed in moder, actd and alhadine Blthis,

A survey g the  conditions where  acid  or alkaline bathy were
used  will he presented. Generally, all the SLANNOUsS buths gy e roday
Adrey 1o some extent acidic, known as "acid Daths', wihile SN P COnLamning

Baths are orten speken of as alkaline YT

Most  of e soluble sulty, of these Compoundds had been g
both i plating G feliting L Sulphate, chloride-, Stlphaa e g Huosiclie ge

salts were considered Smongst the e Baths,  winle (. Unlontanres

and stannates were used i the alkaline clectrolyte barh.,

MUty fuctors enrer Wt he choree ol w i el T SRRy

bath for S Par el application, Generidly, e ddbe e Facthe o
. . ) EI . )

U higher tenperatures Cothpared with those of 1he acrd one S I A
s are the current CAreying  species iy the  alikaline SLalmale Soliurion,,
so that the clectrocheniiey) cquivalent ol the s tannons soluton
5 double (ag ol the alkaline stannate solutions, This, for SRR SRy

the acid barh wil deposit tin twice as fust as ke alkadine baah, Ay

the curhode chliciency iy dsuclly above 9sy, ), the Geid batl, une VI,
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